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At the end of 1835 he began to give special consideration
to the nature of common or statical electricity and its relation
to current electricity. He resolved to investigate whether
statical electricity resides on the surface of a conductor or
on the surface of the insulator in contact with the conductor.
He noticed that the phenomena of induction indicated that
the electricity was in the insulator and not in the conductor.
Then he began to suspect that the lines of force from a
static electric charge may be curved and capable of going
round corners. This idea led to the emancipation of elec-
trical theory from the Newtonian gravitational theory, as the
latter depended on the idea of forces acting along the
straight line joining two particles. In the theories of
Coulomb and Ampere the behaviour of those electric and
magnetic forces whose resultants act along straight lines
had been discussed. The straight-line, action-at-a-distance
conceptions of gravitational theory can be applied only to
simple examples of electro-magnetic phenomena. The
creation of new and general conceptions suitable to the
description of all electro-magnetic phenomena is Faraday's
greatest achievement. He showed experimentally that an
insulated sphere could be charged by induction even when
screened from the direct action of the charge. He found,
too, that the induced charge could be increased by dis-
posing the sphere, screen and charge in certain positions
which left the sphere and the charge farther apart than
before. This increase of charge with increase of distance
could not be paralleled from gravitational phenomena.
Then he discovered another property of electric forces that
could not be paralleled from the properties of gravitational
forces. He arranged an insulated metal sphere within
another hollow metal sphere which was not insulated,
leaving an annular space of about half an inch between the
two spheres. He made two exactly similar instruments of
this design. Then he charged the inner sphere of one of
them and connected it with the inner sphere of the other.
He found that the two instruments divided the charge
equally when their annular spaces were filled with air, but
when one of the spaces was filled with shellac, sulphur or